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photosystem II heterogeneity, 685 
Chlorate, chlorite and nitrite, nitrate uptake 
and nitrate reductase activity, barley, 
644 
Chlorella vulgaris, energy storage and cyclic 
electron flows, photosynthesis, 1869 
Chlorophyll 
effect of heat-shock protein, morphoge- 
nesis, barley, 1780 
fluorescence yields, reduced thylakoid 
stacking, aba mutant Arabidopsis thal- 
iana, 1796 
Chloroplasts 
asparagus, dedifferentiation, culture initi- 
ation, 1177 
barley leaves, heat-shock protein complex, 
2081 
binding of membranes, inactivation, maize 
leaf phosphoenolpyruvate carboxyl- 
ase, 382 
Chlamydomonas reinhardtii 
coupling of carbon dioxide fixation, 
oxyhydrogen reaction, 1361 
electron transport pathway, glucose and 
fructose respiration, 327 
sequences, tRNA** and ribosomal pro- 
tein L20, 1079 
conversion to chromoplasts, stable RNA 
accumulation in plastids, ripening to- 
mato fruits, 1103 
extracts, synthesis and assembly of Rub- 
isco, 272 
inner envelope of Dunaliella tertiolecta, 
polypeptides, induction by low CO:, 
2113 
partitioning of malate dehydrogenase iso- 
enzymes, 557 
pea, incorporation of fatty acids, lipids, 
472 
pea and spinach, regulation, fatty acid bio- 
synthesis, 923 
pea leaf, catabolism, nuclear-encoded 
stromal proteins, 2100 
pea stroma, cDNA clone, major hsp70, 
1048 
protein serine/threonine phosphatase ac- 
tivities, lack of types 1 and 2A, 620 
spinach, flow cytometry, 1092 
starch synthesis in barley etioplasts, trans- 
port processes, metabolite levels, 184 
tobacco, carbonic anhydrase, cDNA, 1077 
Chlorpromazine, inhibition and ultraviolet- 
induced chemical modification, UDP- 
glucose:(1,3)-8-glucan synthase, 1927 
Chromatography, DNase | affinity, isolation 
of actin, pea roots, 1716 
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Circadian rhythm, light-harvesting complex, 
quinone B-binding protein synthesis, 
tomato leaves, 1840 

Citrus reshni (see Mandarin) 

Clerodendrum speciosum, chilling, ubiquitin 
conjugation to protein, 1392 

Clover, white, hypersensitive reaction, in- 
volvement of oxidative burst, phyto- 
alexin accumulation, 1189 

Cold 

hardening, sensitivity of wheat leaves, 
short-term photoinhibition, 1283 

-regulated wheat gene, relation to Arabi- 
dopsis cor47, 915 

stability, microtubules, tobacco cells, 740 

Coleoptiles, rice, ethylene-induced polyam- 
ine accumulation, 238 

Conifers, xylem embolism, freeze-thaw 
cycles and water stress, 605 

Copper 

auxin and, regulation of ascorbate oxidase 
expression, pumpkin, 2331 
-dependent regulator and plastocyanin, 
Chlamydomonas reinhardtii _cyto- 
chrome Cs. gene, 319 
Corn 
abscisic acid-responsive embryo-specific 
gene, nucleotide sequence, 1067 
activation of C, leaf NADP-MH, bilevel 
disulfide group reduction, 360 
activation of specific protein kinase, blue 
light, 655 
B-amylases, 887 
Bronze-2 gene expression, intron splicing 
patterns, 464 
cytosolic 6-phosphogluconate dehydroge- 
nase isozymes, 1580 
distribution of ammonium ion, cytoplasm 
and vacuole, nuclear magnetic reso- 
nance spectroscopy, 1571 
endosperm, development, DNA plastid, 
958 
etiolated tissues, monovinyl and divinyl 
protochlorophyllide pools, 1291 
gravity-induced bending response in roots, 
ionic current changes, 1417 
inactivation of phosphoenolpyruvate car- 
boxylase, urea, 1366 
leaf 
cysteinyl residues, NADP-malic en- 
zymes, 2035 
cytokinin requirement for gene expres- 
sion, C, enzymes, 153 
elongation, kinetics of, 1044 
glutamine, accumulation of mRNAs, 
2066 
phosphoenolpyruvate carboxylase inac- 
tivation, binding of chloroplast mem- 
branes, 382 
metabolite activation, Crassulacean acid 
metabolism, C, phosphoenolpyruvate 
carboxylase, 1411 
photoinactivation of catalase, photoinhi- 
bition of photosystem II, temperature 
stress conditions, 1554 
pollen exines, analysis of associated pro- 
teins, 756 
root 
effects of deuterium oxide, growth and 
proton extrusion, 1962 
glucose starvation, mitochondria sub- 
populations, 1891 
growth and ethylene production, atmos- 
pheric pressure, 2106 
induction of curvature, calcium or thig- 
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mostimulation, 762 
nitrate absorption and _ translocation, 
1251 
solubilization and inhibition, P-type 
adenosine triphosphatase, 2046 
root tips, hypoxic acclimation, lactic acid 
efflux, 40 
seedling, growth in microgravity, indole- 
3-acetic acid and abscisic acid content, 
692 
short-term effects of rhizosphere microor- 
ganisms, iron uptake, microbial sid- 
erophores, 451 
sperm cells isolated from pollen, improve- 
ment, longevity and viability, 47 
substrate-binding unit, vacuolar H*-inor- 
ganic pyrophosphatase, 723 
thermal repression of translation, role of 
leader sequence, protoplasts, 1827 
ubiquitin gene promoter-bar chimeric 
gene, transgenic rice plants, 1503 
Corolla, petunia, ethylene-forming enzyme, 
nucleotide sequence of cDNA, 535 
Coronatine, stimulation of ethylene synthe- 
sis, tobacco leaves, 219 
Cotton 
growth chamber-grown, spatial distribu- 
tion of photosynthesis, drought, 26 
leaf, climacteric-like rise in ethylene pro- 
duction, abscission, 1587 
ovules, fiber metabolism, cycling temper- 
atures, 979 
Cottonwood, stomatal distribution and con- 
ductance, isoprene emission rate, 987 
Cotyledons 
Castanea sativa, basic endochitinases as 
major proteins, 778 
tomato, greening of, photocontrol of plas- 
tid polypeptide accumulation, 1934 
Vicia faba, characterization, sucrose syn- 
thase, 1008 
Cowpea, legume-Rhizobium symbiosis, gib- 
berellins and, 1994 
C, plants 
activation of leaf NADP-MH, bilevel di- 
sulfide group reduction, corn, 360 
C3-C, Flaveria species and hybrids, degree 
of C, photosynthesis, 939, 947 
C; plants and, comparison, dark respira- 
tion, 191 
Crassulacean acid metabolism, metabolite 
activation, C, phosphoenolpyruvate 
carboxylase, 1411 
Cress 
mucilage of germinated seeds, allelopathic 
substance, 1059 
root, growth and gravitropism, ion cur- 
rents, 16 
Cucumber 
de-etiolated seedlings, phytochrome-me- 
diated phototropism, 170 
photoinactivation of catalase, photoinhi- 
bition of photosystem II, temperature 
stress conditions, 1554 
Cucumis melo (see Muskmelon) 
Cucumis sativus (see Cucumber) 
Cucurbita pepo (see Pumpkin) 
Cyanide 
-resistant respiration 
induction by salicylic acid, tobacco cell- 
suspension cultures, 1921 
on-line oxygen isotope discrimination, 
Kalanchoé daigremontiana, 1087 
Cyanobacteria 
gene encoding peptidyl-prolyl cis-trans 
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isomerase, 1982 
heterocystous, biphasic kinetic behavior, 
nitrate reductase, 157 
Synechococcus PCC7942 
carbonic anhydrase activity, carboxy- 
somes, 784 
putative carboxysomal carbonic anhy- 
drase gene, 794 
Cyanogenesis, black cherry seed, (R)-amyg- 
dalin, 291 
Cysteinyl residues, essential and proximal, 
NADP-malic enzymes, maize leaves, 
2035 
Cytochrome, coordinate regulation, alterna- 
tive pathway respiration, tobacco, 
1846 
Cytochrome cs, Chlamydomonas reinhardtii 
gene, plastocyanin, copper-depend- 
ent regulator, 319 
Cytochrome P-450 
-dependent hydroxylation of lauric acid, 
subterminal position, unsaturated an- 
alogs in wheat microsomes, 868 
inducible protein from periwinkle, molec- 
ular analysis, heterologous expres- 
sion, 998 
monooxygenase, aryl hydroxylation of di- 
clofop, 874 
ripening-related avocado, expression in 
yeast, 1976 
Cytochrome P-450 reductases, NADPH-, 
monoclonal antibodies, Helianthus 
tuberosus, 1406 
Cytokinin 
changes in activities, spectrometric analy- 
sis, rice plant root exudates, 1724 
nitrogen-dependent accumulation of 
mRNAs, phosphoenolpyruvate car- 
boxylase and carbonic anhydrase, 
maize leaves, 153 
reversal, inhibition of growth by lovasta- 
tin, cultured tobacco cells, 2090 


Cytoplasm 
distribution of ammonium ion, nuclear 
magnetic resonance spectroscopy, 
corn, 1571 


nitrogenous assimilate partitioning, carrot 
cell-suspension cultures, 1808 

nuclear targeting in plants, 1627 

uptake of abscisic acid enantiomers, sus- 
pension culture cells, 54 

Cytoskeleton, F-actin fractions and, phos- 
phatidylinositol kinase, carrot cell- 
suspension culture, 2116 
Cytosol 

alkalinization, abscisic acid-induced gene 
expression, barley aleurone proto- 
plasts, 699 

characterization of 6-phosphogluconate 
dehydrogenase, corn, 1580 

glutamine synthetase, tobacco leaves, 
1591 

intracellular localization, t-glutamate de- 
hydrogenase isozymes, Chlamydo- 
monas reinhardtii, 1575 

protein kinases, nitrate activation, amino 
acid biosynthesis, 7 

pyruvate kinase, absence of, normal 
growth of transgenic tobacco, 820 

reduced fructose bisphosphatase, carbon 
partitioning, Flaveria linearis mutant, 
210 
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Dalbergia dolichopetala, indole-3-acetic acid 
metabolites, HPLC-mass spectrome- 
try, 63 
Dark 
respiration, comparison, C; and C, plants, 
191 
sucrose biosynthesis, regulation of key en- 
zymes, soybean leaves, 1230 
Daucus carota (see Carrot) 
3-Deoxy-p-arabino-heptulosonate 7-phos- 
phate synthase, second cDNA, po- 
tato, 1075 
Deoxyribonucleic acid 
Pch313 RNA accumulation, fruit softening 
and wounding, phenotypically differ- 
ent peach cultivars, 482 
plastid, developing maize endosperm, 958 
ripening and ethylene regulatory regions, 
fruit-specific promoter, tomato, 2013 
Deoxyribonucleic acid, complementary 
adenylate translocator, Arabidopsis thal- 
iana, 1069 
ADP-glucose pyrophosphorylase large 
subunit, barley endosperm, 1617 
analysis of mRNAs and, altered expres- 
sion, tips of harvested asparagus 
spears, 1661 
Andean potato mottle virus, molecular 
cloning, 539 
catalase from tomato, molecular cloning, 
nucleotide sequence, 1605 
clone encoding aspartate aminotrans- 
ferase, carrot, 374 
deduced amino acid sequence, leucine zip- 
per motif, tomato, 1609 
3-deoxy-p-arabino-heptulosonate 7-phos- 
phate synthase, potato, 1075 
3-hydroxy-3-methylglutaryl coenzyme A 
reductase, nucleotide sequence, Ca- 
tharanthus roseus, 1613 
major hsp70, pea chloroplastic stroma, 
1048 
NADP-sorbitol-6-phosphate dehydroge- 
nase, nucleotide sequence, apple, 
1607 
nucleotide sequence, ethylene-forming en- 
zyme, petunia corollas, 535 
overexpressed, hormone-autonomous tu- 
mor tissue line, Arabidopsis thaliana, 
2018 
pathogen-induced peroxidase from rice, 
1611 
primary structure of clone, stearoyl-acy! 
carrier protein desaturase gene, po- 
tato, 533 
PsPKS from pea, 1072 
safflower, oleoyl-acyl-carrier 
thioesterase, 1751 
Desiccation, tolerance in developing soybean 
seeds, maturation proteins, sugars, 
225 
Deuterium oxide, growth and proton extru- 
sion, potassium influx, maize root seg- 
ments, 1962 
Diacylglycerol kinase, cytoskeleton and F- 
actin fractions, carrot cell-suspension 
culture, 2116 
2,6-Dichlorobenzonitrile, cell wall structure, 
tomato, tobacco, and barley cells, 120 
3-(3,4-Dichloropheny])-1,1-dimethylurea, 
limitations of pulse-modulated tech- 
nique, fluorescence characteristics, al- 
gae, 367 
Diclofop, aryl hydroxylation, wheat cyto- 
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chrome P-450 monooxygenase, 874 
Dielectrophoresis, pulse electric fields, elec- 
trically induced protoplast fusion, 
2008 
Dihydroxyacetone phosphate reductases, 
spinach, 352 
Dioscorea opposita (see Yam, Chinese) 
DNase | affinity chromatography, isolation 
of actin, pea roots, 1716 
Dodonaea viscosa (see Hopbush) 
Dormancy 
barley grain, gibberellic acid responsive- 
ness, aleurone layer, 1834 
red rice seed, 1196 
sap flow, effect of water content, maple 
and butternut stems, 853 
D1 protein, slow degradation, photoinhibi- 
tion, low light-grown pumpkin, 1310 
Drought, salinity and, characterization of 
novel protein, rape seed leaves, 1486 
Dunaliella salina, modulation of Na*/H* an- 
tiporter activity, extreme pH and salt, 
1224 
Dunaliella tertiolecta 
inner chloroplast envelope, polypeptides, 
induction by low CO2, 2113 
light harvesting and photochemical con- 
version processes, iron-induced 
changes, 565 


Electric current, emergence of lateral root, 
adzuki bean, 614 
Electron, cyclic flows, energy storage and 
photosynthesis, Chlorella vulgaris, 1869 
Electron transfer, trans-membrane, iron re- 
duction, yeast, 769 
Electron transport, coupled cyclic, dual func- 
tion in leaves, 1621 
Elicitor, -treated tobacco cell-suspension cul- 
tures, inhibition of phytoalexin bio- 
synthesis, calcium/calmodulin antag- 
onists, 1369 
Elodea densa, leaf, ethanol-induced activa- 
tion, ATP-dependent proton extru- 
sion, 1120 
Embolism, xylem, freeze-thaw cycles and 
water stress, conifer species, 605 
Embryogenesis, pollen, embryoid-abundant 
genes, wheat anther cultures, 1744 
Endochitinases, basic, major proteins, Cas- 
tanea sativa cotyledons, 778 
Endoproteolytic enzymes, appearance of, 
germination of barley, 1508 
Endosperm 
barley, ADP-glucose pyrophosphorylase 
large subunit cDNA, 1617 
castor bean, phosphatidylcholine synthe- 
sis, 1527, 1536 
corn, development, DNA plastid, 958 
Endoxylanase, ethylene biosynthesis-induc- 
ing, alterations in membrane function, 
tobacco, 749 
Epicotyls, soybean, gene expression, effect of 
brassinolide, 1377 
Escherichia coli, mutant desensitized aspar- 
tate kinase, threonine overproduction, 
transgenic tobacco plants, 1157 
Ethanol, -induced activation, ATP-depend- 
ent proton extrusion, Elodea densa 
leaves, 1120 
N-(Ethoxycarbony])-2-ethoxy-1,2-dihydro- 
quinoline, solubilization and inhibi- 
tion of P-type ATPase, maize roots, 
2046 
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Ethylene 
biosynthesis-inducing endoxylanase 
alterations in membrane function, to- 
bacco, 749 
tobacco leaves, 2059 
climacteric-like rise in production, abscis- 
sion, cotton leaves, 1587 
decreased production, pleiotropic effects 
of sym-17, pea, 1326 
exogenous, inhibition of nodulation, pea, 
1759 
-forming enzyme from petunia corollas, 
nucleotide sequence, cDNA, 535 
-induced polyamine accumulation, rice co- 
leoptiles, 238 
kinetics of maize leaf elongation, 1044 
lack of involvement, blue light-induced 
growth inhibition, red light-grown 
peas, 95 
mediator of light- and nitrate-induced in- 
hibition, nodulation, pea, 1334 
production 
effect of atmospheric pressure, maize 
root growth, 2106 
endogenous rhythmicity, growing of in- 
tact cereal seedlings, 1389 
regulatory regions, ripening, fruit-specific 
promoter from tomato, 2013 
resistance responses of potato, vesicular- 
arbuscular mycorrhizal fungi, abiotic 
phosphorus levels, 341 
stimulation of synthesis, phytotoxin co- 
ronatine, tobacco leaves, 219 
Etioplasts, barley, starch synthesis, metabo- 
lite levels, 184 
Eucalyptus gunnii, lateral and rotational mo- 
bilities of lipids, cellular membranes, 
freezing tolerance, 246 
Exines, corn pollen, analysis of associated 
proteins, corn, 756 
Extensin, Prunus amygdalus, 1603 


F 


F-actin fraction, cytoskeleton and, phospha- 
tidylinositol kinase, carrot cell-sus- 
pension culture, 2116 

A-9 Fatty acid desaturase, yeast, expression 
in tobacco, 894 

Fatty acids 

biosynthesis, regulation, pea and spinach 
chloroplasts, 923 

incorporation into lipids, outer and inner 
envelope membranes, pea chloro- 
plasts, 472 

Ferric leghemoglobin, reduction, enzyme- 
catalyzed NADH oxidation, molecu- 
lar oxygen, 33 

Fiber, metabolism in cotton ovules, cycling 
temperatures, 979 

Flaveria, C3-C4, Cy, photosynthesis, 939, 947 

Flaveria linearis, mutant, carbon partitioning, 
reduced cytosolic fructose bisphos- 
phatase, 210 

Flavonoid, biosynthesis, Rhizobium loti infec- 
tion, Lotus pedunculatus, 444 

Flavonols, development and germination, 
tube growth, tobacco pollen, 902 

Flow cytometry, spinach chloroplasts, 1092 

Flowering 

Arabidopsis thaliana, gibberellin require- 
ment, short days, 403 

photoperiod-insensitive strain, salicylic 
acid and benzoic acid, Lemna pauci- 
costrata, 1541 
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Fluorescence, quenching, photosynthetic 
light utilization efficiency, Chlamydo- 
monas reinhardtii, 685 
Fourier transform infrared microspectros- 
copy, plant cell walls of onion, 1940 
Freeze, -thaw cycles and water stress, xylem 
embolism, conifer species, 605 
Freezing 
antifreeze protein, winter rye leaves, 593 
sucrose accumulation at low temperature, 
sucrose phosphate synthase, spinach, 
502 
tolerance, abscisic acid analogs, brome- 
grass cell cultures, 2024 
tolerance in Eucalyptus gunnii cultivars, 
lipids, cellular membranes, 246 
Fructokinase, purification and properties, de- 
veloping tubers of potato, 178 
Fructose, respiration, electron transport 


pathway, Chlamydomonas reinhardtii 
and spinach, 327 

Fructose-1,6-bisphosphatase, sucrose bio- 
synthesis, regulation of key enzymes, 
soybean leaves, 1230 

Fructose bisphosphatase, cytosolic, carbon 
partitioning, Flaveria linearis mutant, 
210 


Fructosyl transferase, activity in wheat, 199 
Fungi 
in vitro antifungal activity, radish seed pro- 
tein, 1055 
vesicular-arbuscular mycorrhizal, resist- 
ance responses of potato, abiotic 
phosphorus levels, 341 
Fungus, ectomycorrhizal, Hebeloma arenosa, 
phosphorus distribution in red pine 
roots, 713 


G 


B-Galactosidases, modification of cell wall 
components, muskmelon fruit ripen- 
ing, 1318 

Gametophyte, Polytrichum formosum, phys- 
iological aspects, sugar exchange, 
1815 

Gene 

abscisic acid-induced expression, cytosolic 
alkalinization, barley aleurone proto- 
plasts, 699 

abscisic acid-responsive embryo-specific, 
nucleotide sequence, corn, 1067 

alcohol dehydrogenase, molecular char- 
acterization, soybean, 489 

ATP synthase, light-induced develop- 
ment, spinach plastids, 1164 

bar chimeric, maize ubiquitin gene pro- 
moter, transgenic rice plants, 1503 

Bronze-2, expression and intron splicing 
patterns, corn, 464 

cold-regulated, relation to Arabidopsis 
cor47, wheat, 915 

corl5, DNA sequence analysis, cold-regu- 
lated Arabidopsis thaliana, 546 

cyanobacterial, peptidyl-prolyl cis-trans 
isomerase, 1982 

cytochrome plastocyanin and copper- 
dependent regulator, Chlamydomonas 
reinhardtii, 319 

effect of brassinolide, elongating soybean 
epicotyls, 1377 

embryoid-abundant, pollen embryogene- 
sis, wheat anther cultures, 1744 

engineered, spread to wild relatives, 13 

GmPM9, genomic nucleotide sequence, 
soybean, 2121 
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hsp83, structure and expression, Pharbitis 
nil, 1764 

ice nucleation, bacterial expression, var- 
ious plants, 1730 

lea-class gene Dc3, hormonal and environ- 
mental regulation, carrot, 576 

osmotin, posttranscriptional regulation, to- 
bacco, 409 

phosphoribosylanthranilate transferase, 
defect, blue fluorescent Arabidopsis 
thaliana trytophan mutants, 582 

PsENOD12, auxin transport inhibitors, 


Afghanistan pea pseudonodules, 
1649 

pyrroline-5-carboxylate, osmoregulation, 
pea, 1464 


response to salt stress, Lophopyrum elon- 
gatum, 1384 
ribosomal, axillary buds, pea seedlings, 
1494 
ribosomal protein, early stages of tuberi- 
zation, stolon tips of potato, 1171 
separation of phototropism and blue light 
inhibition, stem elongation, Arabidop- 
sis thaliana, 267 
stearoyl-acyl carrier protein desaturase, 
primary structure of cDNA clone, po- 
tato, 533 
suppression, modification of fruit ripen- 
ing, tomato, 549 
tomato heat-shock cognate protein 80, de- 
velopmental expression, 801 
transcriptional activities, conversion of 
proplastids to amyloplasts, tobacco, 
1062 
vulnerability of leaf xylem to cavitation, 
water-stressed and well-irrigated sug- 
arcane, 1020 
wound-inducible potato proteinase inhib- 
itor, 164 
Genome, developing maize endosperm, 
plastid DNA, 958 
Germin, -like protein from Mesembryanthe- 
mum crystallinum, nucleotide  se- 
quence, root-specific transcript, 537 
Germination 
bean seed, auxin biosynthesis, 509 
bean seedling, amide-linked indoleacetic 
acid conjugates, 2002 
dormancy of barley grain, gibberellic acid 
responsiveness, aleurone layer, 1834 
mucilage of cress seeds, allelopathic sub- 
stance, 1059 


5OH-1,4-naphthoquinone, Norway 
spruce seeds, 1955 
phytochrome-mediated, very sensitive 


oospores, Nitella furcata, 1132 
prevention of, role of surrounding fruit 
tissues, tomato seed, 951 
seed dormancy in red rice, 1196 
stimulation by flavonols, tobacco pollen, 
902 
Gibberella fujikuroi 
inhibition of gibberellin production, plant 
growth retardants, 625 
regulation of gibberellin biosynthesis, 
1184 
Gibberellic acid, responsiveness, dormancy, 
barley grain, 1834 
Gibberellin 
concentration and transport, genetic lines 
of pea, 1354 
endogenous, dormant bulbils, Chinese 
yam, 1823 
flowering in Arabidopsis thaliana, short 
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days, 403 
inhibition of production, plant growth re- 
tardants, Gibberella fujikuroi and 
Sphaceloma manihoticola, 625 
legume-Rhizobium symbiosis, 1994 
metabolism, seed effects, pea pericarp, 88 
regulation of sucrose phosphate synthase, 
soybean and spinach plants, 1238 
sucrose biosynthesis, regulation of key en- 
zymes, soybean leaves, 1230 
Gibberellin Azo, biological activity in pea 
seedling, LAB 198 999, 651 
Gloeocapsa, heterocystous, biphasic kinetic 
behavior, nitrate reductase, 157 
Gluconeogenesis, alternative pathway for 
starch synthesis, 560 
Glucose 
respiration, electron transport pathway, 
Chlamydomonas reinhardtii and spin- 
ach, 327 
starvation, mitochondrial subpopulations, 
maize root, 1891 
Glucose-6-phosphate, inactivation of phos- 
phoenolpyruvate carboxylase, urea, 
maize, 1366 
t-Glutamate dehydrogenase, intracellular lo- 
calization of isozymes, Chlamydo- 
monas reinhardtii, 1575 
Glutamate synthase, glutamine synthetase 
and, tissue distribution, rice leaves, 
1427 
Glutamine, N-dependent accumulation of 
mRNAs, phosphoenolpyruvate car- 
boxylase and carbonic anhydrase, 
maize leaf tissue, 2066 
Glutamine synthetase 
cytosolic, tobacco leaves, 1591 
induction of activity, nonnodulated roots, 
soybean/bean/pea, 525 
Glutathione reductase, purification of mul- 
tiple forms, seedlings and enzyme 
levels, ozone-fumigated pea leaves, 
138 
Glyceraldehyde 3-phosphate dehydroge- 
nase, substrate-induced _ stability, 
mung bean, 2109 
Glycerolipids, yeast A-9 fatty acid desatu- 
rase, expression in tobacco, 894 
Glycine max (see Soybean) 
Glycoprotein 
hydroxyproline-rich, salt-adapted winged 
bean, 1339 
relaxation responses, N2/O, diffusion, 
soybean nodule cortical cells, 1682 
Glyoxylate, hydroxypyruvate and, enzymic 
reduction in leaves, higher plants, 552 
Glyoxysomes, partitioning of malate dehy- 
drogenase isoenzymes, 557 
Gossypium hirsutum (see Cotton) 
Grafting, genetic lines of pea, gibberellin 
concentration and transport, 1354 
Gravitropism, growth and endogenous ion 
currents, cress roots, 16 
Gravity, -induced bending response in corn 
roots, ionic current changes, 1417 
Greening, tomato cotyledons, photocontrol 
of accumulation, plastid polypeptides, 
1934 
Guard cells, Vicia faba protoplasts, blue light- 
stimulated swelling, inhibition by 
vanadate, 1567 


H*-ATPase 
growth and gravitropism, endogenous ion 


Xxxvii 


currents, cress roots, 16 
vacuolar, chilling, mung bean hypocotyls, 
718 

Heat, stress tolerance of photosystem II in 
vivo, tomato and potato, Solanum ni- 
grum, 424 

Heat-shock protein 

effect on morphogenesis, barley, 1780 

homolog, autophosphorylation, pea, 965 

hsp83 gene, structure and expression, 
Pharbitis nil, 1764 

light dependence, catalase synthesis and 
degradation, rye leaves, 1547 

light-induced gene expression, Pharbitis 
nil, 1772 

major hsp70, cDNA clone, pea chloroplas- 
tic stroma, 1048 

Heat-shock protein complex, chloroplasts of 
barley leaves, 2081 

Hebeloma arenosa, phosphorus distribution, 
red pine roots, 713 

Helianthus annuus (see Sunflower) 

Helianthus tuberosus, monoclonal antibodies, 
NADPH-cytochrome P-450 reduc- 
tases, 1406 

Herbicides 

acetolactate synthase-inhibiting, resistance 
in annual ryegrass, mechanisms, 1909 

chiral diphenyl ether peroxidizing, mode 
of action studies, 1211 

diclofop, aryl hydroxylation, wheat cyto- 
chrome P-450 monooxygenase, 874 

differential binding, photosystem II core 
phosphorylation heterogeneity, spin- 
ach, 1948 

imidazolinone, tolerance in wheat, 882 

paraquat, mechanism of resistance, Hor- 
deum glaucum and H. leporinum, 630 

sulfonylurea, resistance gene as selectable 
marker, fertile transgenic rice plants, 
662 

Heterocystous, biphasic kinetic behavior, ni- 
trate reductase, 157 

Hevea brasiliensis (see Rubber tree) 

Hopbush, suspension culture cells, uptake of 
abscisic acid enantiomers, 54 

Hordeum glaucum, mechanism of resistance 
to paraquat, 630 

Hordeum vulgare (see Barley) 

Hormone, -autonomous tumor tissue line, 
overexpressed cDNAs, Arabidopsis 
thaliana, 2018 

HPLC-mass spectrometry, indole-3-acetic 
acid metabolites, Dalbergia dolichope- 
tala, 63 

H*-pyrophosphatase 

vacuolar 
kinetics of, oat, 1698 
regulation by free calcium, beet, 1706 
substrate-binding unit, higher plant 
cells, 723 

Hydrogen, photoevolution, antenna size of 
photosystem I, Chlamydobotrys stel- 
lata, 518 

Hydroxyproline, -rich glycoprotein, salt- 
adapted winged bean, 1339 

Hydroxypyruvate, glyoxylate and, enzymic 
reduction in leaves, higher plants, 552 

Hyoscyamus albus, root, putrescine N-meth- 
yltransferase, 826 

Hyoscyamus niger, root, two tropinone reduc- 
tases, distinct stereospecificities, 836 

Hypocotyls 

auxin polar transport, indole-3-acetic acid 
distribution, white lupin, 108 
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mung bean 
characterization, 1-aminocyclopropane- 
1-carboxylate N-malonyltransferase, 
2041 
decline in vacuolar H*-ATPase activity, 
chilling, 718 
Hypoxia 
acclimation, lactic acid efflux, anoxia and 
maize root tips, 40 
anaerobic metabolism in plants, 1 


Ice, expression of bacterial ice nucleation 
gene, various plants, 1730 
Imidazolinone, herbicides, tolerance in 
wheat, 882 
Immunocytochemistry, cytosolic glutamine 
synthetase, tobacco leaves, 1591 
Indoleacetic acid, amide-linked conjugates, 
germinating bean seedlings, 2002 
Indole-3-acetic acid 
abscisic acid content and, growth in micro- 
gravity, corn seedlings, 692 
analysis of metabolites, HPLC-mass spec- 
trometry, Dalbergia dolichopetala, 63 
distribution and elongation growth pat- 
tern, auxin polar transport, white lu- 
pin, 108 
pericarp discs from immature and mature 
tomato, 1457 
regulation of biosynthetic pathways, car- 
rot cell cultures, 1346 
Indole-3-acetylaspartic acid, auxin metabo- 
lism in tomato fruit tissue, 1396 
Inosine 5’-monophosphate, phenotypic 


complementation, high CO2-requiring 
mutants, Synechococcus, 1987 

Insects, looper resistance, inducible phyto- 
alexins, juvenile soybean genotypes, 
1479 

Invertase, yeast-derived, apoplastic expres- 
sion, potato, 301 


Ion 
exchange, release of small polyuronides, 
Nitella cell walls, 846 
transport by seedlings and excised roots, 
short-term experiments, technique 
and validity, 1914 
uptake and stimulation of growth, red and 
blue light, bean leaves, 1968 
lon currents 
changes, gravity-induced bending re- 
sponse, corn root, 1417 
growth and gravitropism, cress roots, 16 
Iron 
-induced changes, light harvesting and 
photochemical conversion processes, 
eukaryotic marine algae, 565 
reduction, trans-membrane electron trans- 
fer, yeast, 769 
uptake from microbial siderophores, rhi- 
zosphere microorganisms, maize and 
oat, 451 
Irradiance, photoacclimation in Porphyridium 
cruentum, 1142 
Isocitrate dehydrogenase, NAD*-linked, iso- 
lation from pea mitochondria, 69 
Isoflavonoids, white lupin, biosynthesis from 
L-phenylalanine, 76 
Isoprene, emission rate and intercellular con- 
centration, stomatal distribution and 
conductance, aspen/white oak/cot- 
tonwood, 987 
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Juglans cinerea (see Butternut) 

Juniperus scopulorum, xylem embolism, 
freeze-thaw cycles and water stress, 
605 


K 


Kalanchoé daigremontiana, cyanide-resistant 
respiration, on-line oxygen isotope 
discrimination, 1087 


L 


LAB 198 999, gibberellin Azo biological activ- 
ity, pea seedling, 651 
Lactic acid, efflux as mechanism of hypoxic 
acclimation, anoxia, maize root tips, 
40 
Larch, seedling, embryogenic cultures, water 
relation parameters, 1304 
Larix decidua (see Larch) 
Latex, lutoid vesicles of rubber tree, amilor- 
ide-inhibited Mg”*/2H* antiporter, 
255 
Lauric acid, cytochrome P-450-dependent 
hydroxylation, subterminal position, 
unsaturated analogs in wheat micro- 
somes, 868 
Leaf 
barley, chloroplasts, heat-shock protein 
complex, 2081 
bean, growth and ion uptake, red and blue 
light, 1968 
Begonia argenteo-guttata, elongation, plant 
water status and cell wall changes, 
1852 
cabbage, calcium treatment during senes- 
cence, membrane lipid degradation, 
1656 
corn 
activation of NADP-MH, bilevel disul- 
fide group reduction, 360 
cysteinyl residues, NADP-malic en- 
zymes, 2035 
cytokinin requirement for gene expres- 
sion, C, enzymes, 153 
elongation, kinetics of, 1044 
glutamine, accumulation of mRNAs, 
2066 
phosphoenolpyruvate carboxylase inac- 
tivation, binding of chloroplast mem- 
branes, 382 
cotton, climacteric-like rise in ethylene 
production, abscission, 1587 
dual function, coupled cyclic electron 
transport, 1621 
Elodea densa, ethanol-induced activation, 
ATP-dependent proton extrusion, 
1120 
higher plants, enzymic reduction in leaves, 
glyoxylate and hydroxypyruvate, 552 
mandarin, abscission, 1-aminocyclopro- 
pane-1-carboxylic acid transport, 131 
a 
chloroplasts, catabolism of nuclear-en- 
coded stromal proteins, 2100 
mitochondrial pyruvate dehydrogenase 
complex, light regulation, 908 
ozone fumigation, multiple forms of 
glutathione reductase, 138 
peach, carbon fluxes, 1878 
rape seed, progressive or rapid drought 
and salinity, characterization of novel 
protein, 1486 
rice, tissue distribution, glutamate syn- 
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thase and glutamine synthetase, 1427 
rye, light dependence, catalase synthesis 
and degradation, 1547 
soybean 
developmental change, C,-aldehyde 
formation, 89 
regulation of key enzymes, sucrose bio- 
synthesis, 1230 
spinach 
effects of air pollutant SO2, 261 
light modulation, nitrate reductase, 706 
sugarcane, vulnerability of xylem to cavi- 
tation, genotypic variability, 1020 
tobacco 
cytosolic glutamine synthetase, 1591 
ethylene biosynthesis-inducing xylan- 
ase movement, 2059 
stimulation of ethylene synthesis, phy- 
totoxin coronatine, 219 
tomato, light-harvesting complex, quinone 
B-binding protein synthesis, 1840 
wheat 
cold hardening, short-term photoinhi- 
bition, 1283 
light-induced depressions, photosyn- 
thesis in winter, 1217 
nitrogen nutrition, ribulose-1,5-bisphos- 
phate carboxylase and carbonic an- 
hydrase, 1737 
winter rye, antifreeze protein, 593 


Lectin, -binding properties, flow cytometry, 


spinach chloroplasts, 1092 


Lemna paucicostrata, photoperiod-insensitive 


strain, flowering, salicylic acid and 
benzoic acid, 1541 


Lepidium sativum (see Cress) 
Light 


altered phytochrome-mediated growth re- 
sponses, phenotypic analysis, dwarf 
wheat, 1901 
blue 
activation of specific protein kinase, 
higher plants, 655 
growth inhibition in peas, ethylene, 95 
inhibition of swelling by vanadate, Vicia 
guard cell protoplasts, 1567 
phototropism and, Arabidopsis thaliana 
stem elongation, 267 
catabolism of nuclear-encoded stromal 
proteins, chloroplasts, pea leaves, 
2100 
dependence of catalase synthesis and deg- 
radation, stress conditions, rye leaves, 
1547 
harvesting and photochemical conversion 
processes, iron-induced changes, eu- 
karyotic marine algae, 565 
-induced depressions of photosynthesis, 
leaves of wheat crop during winter, 
1217 
-induced development, large ATP syn- 
thase gene cluster, spinach plastids, 
1164 
-induced expression of small heat-shock 
protein, Pharbitis nil, 1772 
-induced inhibition, ethylene as mediator, 
pea nodulation, 1334 
low, photoinhibition and degradation of 
D1 protein, pumpkin, 1310 
modulation of nitrate reductase, sucrose- 
phosphate synthase activities, spin- 
ach leaves, 706 
photocontrol of accumulation of plastid 
polypeptides, greening, tomato coty- 
ledons, 1934 


| 


Plant Physiol. Vol. 100, 1992 


photophysiology, elongated internode 
mutant, Brassica rapa, 1442 
photosynthetic, utilization efficiency, 


Chlamydomonas reinhardtii, 685 
red and blue, growth and ion uptake, bean 
leaves, 1968 
regulation, leaf mitochondrial pyruvate 
dehydrogenase complex, pea, 908 
regulation of vindoline biosynthesis, phy- 
tochrome, periwinkle, 1029 
sucrose biosynthesis, regulation of key en- 
zymes, soybean leaves, 1230 
Light-harvesting complex, quinone B-bind- 
ing protein synthesis, tomato leaves, 
1840 
Light-harvesting complex II, reconstitution, 
role of acyl lipids, rye, 931 
Lima bean, legume-Rhizobium symbiosis, 
gibberellins and, 1994 
Lipids 
acyl, reconstitution of light-harvesting 
complex II, rye, 931 
artifactual elevation of levels, short-term 
labeling of plant tissue, radioactive 
precursors, 1042 
degradation delay, calcium treatment, cab- 
bage leaf senescence, 1656 
incorporation of fatty acids, outer and in- 
ner envelope membranes, pea chlo- 
roplasts, 472 
lateral and rotational mobilities, cellular 
membranes, Eucalyptus gunnii, 246 
nonspecific lipid transfer proteins, in vitro 
antifungal activity, radish seed pro- 
tein, 1055 
Lipoxygenase 
membrane-associated, tomato fruit, 1802 
methyl jasmonate-responsive, cellular ac- 
cumulation, soybean seedlings, 433 
5-Lipoxygenase, rapid stimulation in potato, 
fungal elicitor arachidonic acid, 1448 
Lolium rigidum (see Ryegrass) 
Lophopyrum elongatum 
coordinate gene response to salt stress, 
1384 
ion transport by seedling and excised 
roots, short-term experiments, tech- 
nique and validity, 1814 
Lotus pedunculatus, Rhizobium loti infection, 
localized changes, flavonoid biosyn- 
thesis, 444 
Lovastatin, inhibition of growth, cultured to- 
bacco cells, reversal by cytokinin, 
2090 
Lupin, white 
biosynthesis of isoflavonoids, t-phenylal- 
anine, release into culture medium, 76 
decreased auxin polar transport, indole-3- 
acetic acid distribution, elongation 
growth pattern, 108 
Lupinus albus (see Lupin, white) 
Lycopersicon esculentum (see Tomato) 


M 
Magnesium 
kinetics of vacuolar H*-pyrophosphatase, 
oat, 1698 


polyphosphoinositide phospholipase C, 
plasma membranes, wheat, 1296 
Magnetic resonance microscopy, oxygen dif- 
fusion barrier, soybean nodules, 1691 
Maize (see Corn) 
Malate, vacuolar, physiological conditions, 
beet, 1137 
Malate dehydrogenase, partitioning of iso- 
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enzymes, glyoxysomes, mitochondria 
and chloroplasts, 557 
Mandarin, leaf abscission, 1-aminocyclopro- 
pane-1-carboxylic acid transport, 131 
Manganese, toxicity, surface chemical prop- 
erties, two tobacco genotypes, 496 
Maple 
hydraulic conductivity recovery, water 
pressure, xylem, 669 
stem, water content, sap flow during dor- 
mancy, 853 
Membrane 
alterations in function, ethylene biosyn- 
thesis-inducing endoxylanase, to- 


bacco, 749 
-associated lipoxygenase, tomato fruit, 
1802 


Membrane potential, endogenous ion cur- 
rents, growth and gravitropism, cress 
roots, 16 
Mesembryanthemum crystallinum 
convergent induction, osmotic stress-re- 
sponses, 416 
germin-like protein, nucleotide sequence, 
root-specific transcript, 537 
Mesophyll cells, chloroplast dedifferentia- 
tion, culture initiation, asparagus 
cells, 1177 
Methyl jasmonate, -responsive lipoxygenase, 
cellular accumulation, soybean seed- 
lings, 433 
Mg’*/2H* antiporter, amiloride-inhibited, 
lutoid vesicles, latex of rubber tree, 
255 
Microcystis firma, nitrogen assimilation, nu- 
clear magnetic resonance, 1584 
Microgravity, growth of corn seedlings, in- 
dole-3-acetic acid and abscisic acid 
content, 692 
Microsomes 
oxygen radical generation, soybean seed- 
ling, 1263 
wheat, cytochrome P-450-dependent hy- 
droxylation, lauric acid, 868 
Microspectroscopy, Fourier transform in- 
frared, plant cell walls, onion, 1940 
Microtubules, induction of cold-stability, to- 
bacco cells, 740 
Mitochondria 
alternative pathway respiration, coordi- 
nate regulation, tobacco, 1846 
coupling of carbon dioxide fixation, oxy- 
hydrogen reaction, Chlamydomonas 
reinhardtii chloroplasts, 1361 
heat-shock protein homolog, autophos- 
phorylation, pea, 965 
partitioning of malate dehydrogenase iso- 
enzymes, 557 
a 
NAD*-linked isocitrate dehydrogenase, 
69 
tricarboxylate transporter, 2030 
potato tuber callus, access of exogenous 
NAD(P)H, alternative pathway, 1259 
pyruvate dehydrogenase complex, light 
regulation, pea leaf, 908 
subpopulations, glucose starvation, maize 
root, 1891 
Monoclonal antibodies, against NADPH-cy- 
tochrome P-450 reductases, Helian- 
thus tuberosus, 1406 
Monocots, nuclear targeting in plants, 1627 
Morphogenesis, effect of heat shock, barley, 
1780 
Mucilage, germinated cress seeds, allelo- 
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pathic substance, 1059 
Mung bean 
hypocotyls 
characterization, 1-aminocyclopropane- 
1-carboxylate N-malonyltransferase, 
2041 
decline in vacuolar H*-ATPase activity, 
chilling, 718 
substrate-binding unit, vacuolar H*-inor- 
ganic pyrophosphatase, 723 
substrate-induced stability, glyceralde- 
hyde 3-phosphate dehydrogenase, 
2109 
Muskmelon, fruit ripening, role of 6-galac- 
tosidases, modification of cell wall 
components, 1318 


N 


NAD*, -linked isocitrate dehydrogenase, iso- 
lation from pea mitochondria, 69 
NADH 
enzyme-catalyzed oxidation, molecular 
oxygen, ferric leghemoglobin reduc- 
tion, 33 
tissue distribution of glutamate synthase, 
glutamine synthetase, rice leaves, 
1427 
NAD(P)H 
access to alternative pathway, potato tuber 
callus mitochondria, Triton X-100, 
1259 
-cytochrome P-450 reductases, monoclo- 
nal antibodies, Helianthus tuberosus, 
1406 
NADP-malic enzyme 
degree of C, photosynthesis, C;-C, Flav- 
eria species and their hybrids, 939, 
947 
essential and proximal cysteiny! residues, 
maize leaves, 2035 
NADP-MH, corn leaf, activation, bilevel di- 
sulfide group reduction, 360 
NADP-sorbitol-6-phosphate dehydroge- 
nase, complementary DNA, nucleo- 
tide sequence, apple, 1607 
Na*/H?* antiporter, modulation of activity, 
extreme pH and salt, Dunaliella salina, 
1224 
Naphthaleneacetic acid, -induced rhizoge- 
nesis, T.-DNA-transformed Brassica 
napus, auxin sensitivity, 1277 
Nectarine, cell wall changes, 1203 
Nicotiana (see Tobacco) 
Nifedipine, regulation of calcium influx, 
Chara, 637 
Nitella, cell walls, release of small polyuron- 
ides, ionic exchange, 846 
Nitella furcata, very sensitive oospores, phy- 
tochrome-mediated germination, 
1132 
Nitrate 
absorption and translocation, morpholog- 
ical regions, corn root, 1251 
activation of cytosolic protein kinases, 
amino acid biosynthesis, 7 
-induced inhibition, ethylene as mediator, 
pea nodulation, 1334 
photosynthetic assimilation, oxidative 
pentose phosphate pathway, green 
alga, 2096 
uptake and nitrate reductase activity, ni- 
trite and chlorate, barley, 644 
Nitrate reductase 
biphasic kinetic behavior, heterocystous, 
157 


; 


xl 


light modulation, sucrose-phosphate syn- 
thase activities, spinach leaves, 706 
Nitrogen 
assimilate partitioning, cytoplasmic and 
vacuolar fractions, carrot cell-suspen- 
sion cultures, 1808 
assimilation, nuclear magnetic resonance, 
Mycrocystis firma, 1584 
-dependent accumulation of mRNAs, cy- 
tokinin, phosphoenolpyruvate car- 
boxylase and carbonic anhydrase in 
maize leaves, 153 
N2/O; diffusion, *'P relaxation responses, 
soybean nodule cortical cells, 1682 
regulation of gibberellin biosynthesis, Gib- 
berella fujikuroi, 1184 
Nitrogenase, reversible O2 inhibition, at- 
tached soybean nodules, 1863 
Nostoc, heterocystous, biphasic kinetic be- 
havior, nitrate reductase, 157 
Nuclear magnetic resonance, '°N pulse la- 
bels, routes of nitrogen assimilation, 
Mycrocystis firma, 1584 
Nuclear magnetic resonance spectroscopy 
distribution of ammonium ion, cytoplasm 
and vacuole, corn, 1571 
relaxation responses, N2/O, diffusion, 
soybean nodule cortical cells, 1682 
Nucleotide 
sequence, abscisic acid-responsive em- 
bryo-specific maize gene, 1067 
sequence of complementary DNA, tobacco 
chloroplastic carbonic anhydrase, 
1077 
Nucleus, targeting in plants, 1627 


oO 


Oak, white, stomatal distribution and con- 
ductance, isoprene emission rate, 987 
Oat 
activation of specific protein kinase, blue 
light, 655 
arginine decarboxylase, clipping from pre- 
cursor into two polypeptides, 146 
kinetics of vacuolar H*-pyrophosphatase, 
1698 
root 
induction of UDP-glucose:salicylic acid 
glucosyltransferase, 1114 
partial purification, inducible uridine 5’- 
diphosphate-glucose:salicylic acid 
glucosyltransferase, 457 
short-term effects of rhizosphere microor- 
ganisms, iron uptake, microbial sid- 
erophores, 451 
5OH-1,4-Naphthoquinone, germination, 
Norway spruce seeds, 1955 
Oleoyl-acyl-carrier protein, thioesterase 
cDNA clones, safflower, 1751 
Onion, Fourier transform infrared micro- 
spectroscopy, 1940 
Oryza sativa (see Rice) 

Osmotin, gene expression, posttranscrip- 
tional regulation, tobacco, 409 
Oxidative burst, phytoalexin accumulation, 

hypersensitive reaction, white clover 
and tobacco, 1189 
Oxindole-3-acetic acid, auxin metabolism in 
tomato fruit tissue, 1396 
Oxygen 
anaerobic metabolism in plants, 1 
diffusion barrier, magnetic resonance mi- 
croscopy, soybean nodules, 1691 
isotope discrimination, cyanide-resistant 


SUBJECT INDEX 


respiration, Kalanchoé daigremontiana, 
1087 
mechanism of resistance to paraquat, Hor- 
deum glaucum and H. leporinum, 630 
molecular, enzyme-catalyzed NADH oxi- 
dation, ferric leghemoglobin reduc- 
tion, 33 
N2/O; diffusion, *'P relaxation responses, 
soybean nodule cortical cells, 1682 
radical generation, microsomes from soy- 
bean seedlings, 1263 
reversible O2 inhibition, nitrogenase activ- 
ity, attached soybean nodules, 1863 
Oxyhydrogen reaction, coupling of carbon 
dioxide fixation, Chlamydomonas rein- 
hardtii chloroplasts, 1361 
Ozone, -fumigated pea leaves, purification, 
multiple forms of glutathione reduc- 
tase, 138 


Paraquat, mechanism of resistance, Hordeum 
glaucum and H. leporinum, 630 
Patch-clamp, physiological conditions, vac- 
uolar malate and K* channels, 1137 
Pathogen, -induced peroxidase from rice, 
complementary DNA cloning, 1611 
Pea 
activation of specific protein kinase, blue 
light, 655 
Afghanistan pseudonodules, PSENOD12 
gene, auxin transport inhibitors, 1649 
cDNA sequence of PsPK5, 1072 
cell walls, xyloglucan integration, cellulose 
synthesis inhibition, 993 
chloroplastic stroma, cDNA clone, major 
hsp70, 1048 
chloroplasts 
incorporation of fatty acids, lipids, 472 
regulation, fatty acid biosynthesis, 923 
electrically induced protoplast fusion, 
pulse electric fields, dielectrophoresis, 
2008 
gibberellin concentration and transport, 
genetic lines, 1354 
inhibition of nodulation, exogenous eth- 
ylene, 1759 
labeling of carbon pools, Bradyrhizobium 
japonicum and Rhizobium leguminosa- 
rum, viciae bacteroids, 597 
leaf 
chloroplasts, catabolism of nuclear-en- 
coded stromal proteins, 2100 
mitochondrial pyruvate dehydrogenase 
complex, 908 
ozone fumigation, multiple forms of 
glutathione reductase, 138 
measurement of protein-methionine-S-ox- 
ide reductase activity, 529 
mitochondria 
NAD*-linked isocitrate dehydrogenase, 
69 
tricarboxylate transporter, 2030 
mitochondrial heat-shock protein homo- 
log, autophosphorylation, 965 
nodulation, ethylene as mediator, light- 
and nitrate-induced inhibition, 1334 
nonnodulated roots, induction, glutamine 
synthetase activity, 525 
osmoregulation of pyrroline-5-carboxylate 
gene, molecular cloning, 1464 
pericarp, seed effects, gibberellin metabo- 
lism, 88 
photoinactivation of catalase, photoinhi- 
bition of photosystem II, temperature 
stress conditions, 1554 
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pleiotropic effects of sym-17, 1326 
protein serine/threonine phosphatase ac- 
tivities, lack of types 1 and 2A, chlo- 
roplasts, 620 
red light-grown, ethylene, blue light-in- 
duced growth inhibition, 95 
root, isolation of actin, DNase I affinity 
chromatography, 1716 
seedling 
axillary buds, ribosomal protein gene 
expression, 1494 
gibberellin Azo biological activity, LAB 
198 999, 651 
semileafless mutant, sink to source transi- 
tion, tendrils, 1640 
superoxide dismutases, differential tem- 
perature sensitivity, 1595 
Peach 
leaf, carbon fluxes, 1878 
Pch313 RNA accumulation, fruit softening 
and wounding, phenotypically differ- 
ent cultivars, 482 
Pectic polymers, cell wall changes in nectar- 
ines, 1203 
Pentose phosphate, photosynthetic assimi- 
lation of NO;-, green alga, 2096 
Peptidyl-prolyl cis-trans isomerase, cyano- 
bacterial gene, 1982 
Pericarp, pea, seed effects, gibberellin me- 
tabolism, 88 
Periwinkle 
inducible cytochrome P-450 protein, mo- 
lecular analysis, heterologous expres- 
sion, 998 
seedling, tryptophan decarboxylase activ- 
ity in radicles, auxins, 1014 
vindoline biosynthesis, light regulation, 
phytochrome, 1029 
Peroxidase 
effects of air pollutant SO2, spinach leaves, 
261 
infection-related extracellular, purification 
from barley, 397 
pathogen-induced, complementary DNA 
cloning, rice, 1611 
Petunia, corollas, ethylene-forming enzyme, 
nucleotide sequence of cDNA, 535 
pH 
embryo acidification, seed dormancy, red 
rice, 1196 
extreme, modulation of Na*/H* antiporter 
activity, Dunaliella salina, 1224 
hypoxic acclimation of maize root tips to 
anoxia, lactic acid efflux as mecha- 
nism, 40 
regulation of calcium influx, Chara, 637 
Phaeodactylum tricornutum, light harvesting 
and photochemical conversion proc- 
esses, iron-induced changes, 565 
Pharbitis nil 
structure and expression, hsp83 gene, 1764 
structure and light-induced expression, 
small heat-shock protein gene, 1772 
Phaseolus angularis (see Adzuki bean) 
Phaseolus lunatus (see Lima bean) 
Phaseolus vulgaris (see Bean) 
L-Phenylalanine, biosynthesis of white lupin 
isoflavonoids, release into culture me- 
dium, 76 
Phosphatidic acid, artifactual elevation, 
short-term labeling of plant tissue, ra- 
dioactive precursor, 1042 
Phosphatidylcholine, synthesis in castor 
bean endosperm, 1527, 1536 
Phosphatidylinositol 4,5-bisphosphate, arti- 
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factual elevation, short-term labeling 
of plant tissue, radioactive precursor, 
1042 
Phosphatidylinositol kinase, cytoskeleton 
and F-actin fractions, carrot cell-sus- 
pension culture, 2116 
Phosphoenolpyruvate carboxylase 
Cy, metabolite activation, Crassulacean 
acid metabolism, 1411 
carbonic anhydrase and, N-dependent ac- 
cumulation of mRNAs, maize leaf tis- 
sue, 2066 
corn leaf, inactivation, binding of chloro- 
plast membranes, 382 
degree of C, photosynthesis, C3-C, Flav- 
eria species and their hybrids, 939, 
947 
inactivation by urea, maize, 1366 
nitrogen-dependent accumulation of 
mRNAs, cytokinin, detached maize 
leaves, 153 
6-Phosphogluconate dehydrogenase, iso- 
zymes, cytosol, corn, 1580 
Phosphoribosylanthranilate transferase, de- 
fective gene, blue fluorescent Arabi- 
dopsis thaliana tryptophan mutants, 
582 
Phosphorus 
abiotic levels, resistance responses of po- 
tato, vesicular-arbuscular mycorrhizal 
fungi, 341 
distribution in red pine roots, Hebeloma 
arenosa, 713 
Photoassimilates, sink to source transition, 
tendrils, semileafless mutant of pea, 
1640 
Photoinhibition 
short-term, cold hardening, sensitivity of 
wheat leaves, 1283 
slow degradation of D1 protein, low light- 
grown pumpkin, 1310 
Photoperiod 
-insensitive strain of Lemna paucicostrata, 
flowering, salicylic acid and benzoic 
acid, 1541 
trichome density and sesquiterpene con- 
tent, Lycopersicon hirsutum f. hirsu- 
tum, 1403 
Photorespiration, leaf mitochondrial pyru- 
vate dehydrogenase complex, light 
regulation, pea, 908 
Photosynthesis 
apoplastic expression, yeast-derived inver- 
tase, potato, 301 
assimilation of NO3", activation of oxida- 
tive pentose phosphate, green alga, 
2096 
C4, Cy and C3-C, Flaveria species and hy- 
brids, 939, 947 
energy storage and cyclic electron flows, 
Chlorella vulgaris, 1869 
light-induced depressions, leaves of wheat 
crop during winter, 1217 
photoacclimation in Porphyridium cruen- 
tum, 1142 
pleiotropy, triazine-resistant Brassica na- 
pus, 2052 
recovery of, cold hardening, sensitivity of 
wheat leaves, 1283 
spatial distribution during drought, 
growth chamber-grown cotton, 26 
water-deficit stress, water use efficiency, 
wheat, 733 
Photosystem I, antenna size, hydrogen pho- 
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toevolution, Chlamydobotrys stellata, 
518 
Photosystem II 
antenna polypeptides, grana and stroma 
membranes, spinach, 1517 
core phosphorylation heterogeneity, dif- 
ferential herbicide binding, spinach, 
1948 
coupled cyclic electron transport, dual 
function in leaves, 1621 
heterogeneity, photosynthetic light utili- 
zation efficiency, Chlamydomonas 
reinhardtii, 685 
photoinhibition, photoinactivation of cat- 
alase, various plants, 1554 
stress tolerance in vivo, tomato and potato, 
Solanum nigrum, 424 
Phototropism 
blue light inhibition and, stem elongation, 
Arabidopsis thaliana, 267 
phytochrome-mediated, de-etiolated cuc- 
umber seedlings, 170 
Phycomyces, growing single plant cells, pres- 
sure clamp method, measurement of 
transpiration, 1036 
Phytoalexin 
accumulation, involvement of oxidative 
burst, hypersensitive reaction in white 
clover and tobacco, 1189 
inducible, juvenile soybean genotypes, 
looper resistance, 1479 
inhibition of biosynthesis, calcium/cal- 
modulin antagonists, elicitor-treated 
tobacco cells, 1369 
Phytochrome 
light regulation, vindoline biosynthesis, 
periwinkle, 1029 
-mediated germination, very sensitive oos- 
pores, Nitella furcata, 1132 
-mediated growth responses, phenotypic 
analysis, dwarf wheat, 1901 
-mediated phototropism, de-etiolated cuc- 
umber seedlings, 170 
photophysiology, elongated 
mutant, Brassica rapa, 1442 
Phytotoxin, coronatine, stimulation of eth- 
ylene synthesis, tobacco leaves, 219 
Picea abies (see Spruce, Norway) 
Pine, red, root, phosphorus distribution, He- 
beloma arenosa, 713 
Pisum sativum (see Pea) 
Plant Gene Register 
ADP-glucose pyrophosphorylase large 
subunit cDNA, barley endosperm, 
1617 
complementary DNA cloning and se- 
quence analysis, pathogen-induced 
peroxidase, rice, 1611 
complementary DNA sequence 
adenylate translocator, Arabidopsis thal- 
iana, 1069 
P2PK5, pea, 1072 
deduced amino acid sequence, cDNA, leu- 
cine zipper motif of tomato, 1609 
extensin from Prunus amygdalus, 1603 
genomic nucleotide sequence, soybean 
seed maturation protein GMPM9 
gene, 2121 
molecular cloning and nucleotide se- 
quence, cDNA encoding catalase from 
tomato, 1605 
molecular cloning and sequence analysis, 
Andean potato mottle virus cDNA 
clone, 539 
nucleotide sequence 
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abscisic acid-responsive embryo-specific 
maize gene, 1067 
cauliflower mosaic virus 
NY8153, 542 
nucleotide sequence of tobacco 
1-aminocyclopropane-1-carboxylate 
synthase, 1615 
ethylene-forming enzyme, petunia cor- 
ollas, 535 
germin-like protein, Mesembryanthemum 
crystallinum, 537 
3-hydroxy-3-methylglutaryl coenzyme 
A reductase, Catharanthus roseus, 
1613 
NADP-sorbitol-6-phosphate dehydrog- 
enase, apple, 1607 
tobacco chloroplastic carbonic anhy- 
drase, 1077 
primary structure of cDNA clone, stearoyl- 
acyl carrier protein desaturase gene, 
potato, 533 
second cDNA encoding 3-deoxy-p-ara- 
bino-heptulosonate 7-phosphate syn- 
thase, potato, 1075 
tRNA and ribosomal protein L20, Chla- 
mydomonas reinhardtii chloroplasts, 
1079 
Plasmalemma, growth and gravitropism, en- 
dogenous ion currents, cress roots, 16 
Plasma membrane 
de novo synthesis, short-term K* depriva- 
tion, barley root, 1269 
effects of deuterium oxide, growth and 
proton extrusion, maize root seg- 
ments, 1962 
inhibition and ultraviolet-induced chemi- 
cal modification, UDP-glucose:(1,3)- 
B-glucan synthase, chlorpromazine, 
1927 
vesicles from source and sink leaves, beet, 
1150 
wheat, polyphosphoinositide phospholi- 
pase C, 1296 
Plastids 
constitutive transcription and stable RNA 
accumulation, conversion of chloro- 
plasts to chromoplasts, ripening to- 
mato fruits, 1103 
DNA, developing maize endosperm, 958 
polypeptides, photocontrol of accumula- 
tion, greening of tomato cotyledons, 
1934 
spinach, light-induced development, large 
ATP synthase gene cluster, 1164 
Plastocyanin, copper-dependent regulator 
and, Chlamydomonas reinhardtii cyto- 
chrome Cz gene, 319 
Pleiotropy, triazine-resistant Brassica napus, 
2052 
Pollen 
corn, longevity and viability, sperm cells, 


isolate 


embryogenesis, embryoid-abundant 
genes, wheat anther cultures, 1744 
exines, analysis of associated proteins, 
corn, 756 
tobacco, flavonols, stimulation of devel- 
opment, 902 
Polyamine, ethylene-induced accumulation, 
rice coleoptiles, 238 
Polymerase chain reaction, molecular char- 
acterization, alcohol dehydrogenase 
gene family, soybean, 489 
Polypeptides 
inner chloroplast envelope of Dunaliella 
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tertiolecta, induction by low CQ:, 
2113 
plasma membrane vesicles, source and 
sink leaves, beet, 1150 
plastid, photocontrol of accumulation, 
greening of tomato cotyledons, 1934 
Polyphenol oxidase 
expression in glandular trichomes, So- 
lanum and Lycopersicon species, 1885 
purification and characterization, glandu- 
lar trichomes, Solanum berthaultii, 677 
Polyphosphoinositide phospholipase  C, 
plasma membranes of wheat, 1296 
Polytrichum formosum, gametophyte and 
sporophyte, physiological aspects, 
sugar exchange, 1815 
Polyuronides, small, release from Nitella cell 
walls, ionic exchange, 846 
Populus fremontii (see Cottonwood) 
Populus tremuloides (see Aspen) 
Porphyridium cruentum, photoacclimation, 
1142 
Potassium 
influx, effects of deuterium oxide, maize 
root segments, 1962 
regulation of calcium influx, Chara, 637 
short-term deprivation, de novo synthesis 
of plasma membrane and tonoplast 
polypeptides, barley root, 1269 
Potassium channel, vacuolar malate and, 
physiological conditions, beet, 1137 
Potato 
Andean, mottle virus cDNA clone, molec- 
ular cloning, 539 
developing tubers, purification and prop- 
erties, fructokinase, 178 
glandular trichomes of Solanum berthaultii, 
polyphenol oxidase characterization, 
677 
polyphenol oxidase expression, glandular 
trichomes, 1885 
primary structure of cDNA clone, stearoyl- 
acyl carrier protein desaturase gene, 
533 
proteinase inhibitor gene, wound-induci- 
ble, 164 
rapid stimulation of 5-lipoxygenase activ- 
ity, fungal elicitor arachidonic acid, 
1448 
resistance response, vesicular-arbuscular 
mycorrhizal fungi, abiotic phospho- 
rus levels, 341 
second cDNA encoding 3-deoxy-p-ara- 
bino-heptulosonate 7-phosphate syn- 
thase, 1075 
stolon tips, ribosomal protein genes, early 
stages of tuberization, 1171 
stress tolerance, photosystem II in vivo, 424 
transgenes, modification, starch biosyn- 


thesis, 1083 


tuber callus mitochondria, access of exog- 
enous NAD(P)H, alternative path- 
way, 1259 
yeast-derived invertase, apoplastic expres- 
sion, 301 
Pressure, positive, establishment, vulnerabil- 
ity curves, 205 
Pressure clamp, method to measure transpir- 
ation, growing single plant cells, 1036 
Proline, osmoregulation of pyrroline-5-car- 
boxylate reductase, pea, 1464 
Proplastids, conversion to amyloplasts, tran- 
scriptional activities, tobacco, 1062 
Protein 
antifreeze, winter rye leaves, 593 
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maturation, sugars and, dessication toler- 
ance of developing soybean seeds, 
225 
soluble, turnover, wheat sieve tube, 1433 
Protein kinase 
activation by blue light, higher plants, 655 
cytosolic, nitrate activation, amino acid 
biosynthesis, 7 
tonoplast-bound, phosphorylation of ton- 
oplast intrinsic protein, bean, 1787 
Protein-methionine-S-oxide reductase, 
measurement of activity, pea, 529 
Protein serine, threonine phosphatase activ- 
ities, lack of types 1 and 2A, chloro- 
plasts, 620 
Protochlorophyllide pools, monovinyl and 
divinyl, etiolated tissues, higher 
plants, 1291 
Proton 
ATP-dependent extrusion, ethanol-in- 
duced activation, Elodea densa leaves, 
1120 
extrusion, deuterium oxide, maize root 
segments, 1962 
Protoplasts 
barley aleurone, cytosolic alkalinization, 
mediation by abscisic acid, 699 
electrically induced fusion, pulse electric 
fields, dielectrophoresis, 2008 
maize/tobacco/carrot, thermal repression 
of translation, role of leader sequence, 
1827 
Vicia faba guard cells, blue light-stimulated 
swelling, inhibition by vanadate, 1567 
Protoporphyrinogen IX oxidase, chiral di- 
phenyl ether peroxidizing herbicide, 
mode of action studies, 1211 
Prunus amygdalus, extensin, 1603 
Prunus persica (see Nectarine) 
Prunus persica (see Peach) 
Prunus serotina (see Cherry, black) 
Pseudomonas syringae, expression of bacterial 
ice nucleation gene, various plants, 
1730 
Pseudoplusia includens, inducible phytoalex- 
ins, looper resistance, juvenile soy- 
bean genotypes, 1479 
Psophocarpus tetragonolobus (see Winged 
bean) 
PsPK5, cDNA sequence in pea, 1072 
Pumpkin 
low light-grown, degradation of D1 pro- 
tein, photoinhibition, 1310 
regulation of ascorbate oxidase expression, 
auxin and copper, 231 
Putrescine N-methyltransferase, roots of 
Hyoscyamus albus, 826 
Pyrophosphatase, vacuolar H*-translocating 
inorganic, substrate-binding unit, 
higher plant cells, 723 
Pyrophosphate, kinetics of vacuolar H*-pyr- 
ophosphatase, oat, 1698 
Pyrroline-5-carboxylate, osmoregulation of 
gene, molecular cloning, pea, 1464 
Pyruvate kinase, cytosolic, absence of, nor- 
mal growth of transgenic tobacco, 820 


Q 


Quercus alba (see Oak, white) 

Quercus gambelii, xylem embolism, freeze- 
thaw cycles and water stress, 605 

Quinine B-binding protein, light-harvesting 
complex and, tomato leaves, 1840 
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Radiation, -induced tumor tissue line, over- 
expressed cDNAs, Arabidopsis thal- 
iana, 2018 
Radicle, periwinkle seedling, tryptophan de- 
carboxylase activity, 1014 
Radioactive precursors, short-term labeling 
of plant tissue, artifactual elevation, 
lipid levels, 1042 
Radish 
seed, a-L-arabinofuranosidase, 388 
seed protein, in vitro antifungal activity, 
1055 
Rape seed 
leaf, progressive or rapid drought and sal- 
inity, characterization of novel pro- 
tein, 1486 
T.-DNA-transformed, naphthaleneacetic 
acid-induced rhizogenesis, auxin sen- 
sitivity, 1277 
triazine-resistant, pleiotropy, 2052 
Raphanus sativus (see Radish) 
Respiration 
alternative pathway, coordinate regulation 
of cytochrome, tobacco, 1846 
cyanide-resistant, on-line oxygen isotope 
discrimination, Kalanchoé daigremon- 
tiana, 1087 
dark, C; and C, plants, 191 
glucose and fructose, electron transport 
pathway, Chlamydomonas reinhardtii 
and spinach, 327 
synthesis and accumulation of calmodulin, 
carrot, 812 
Rhizobium, legume symbiosis, gibberellins 
and, 1994 
Rhizobium leguminosarum, labeling of carbon 
pools, viciae bacteroids, incubation 
with 597 
Rhizobium loti, infection of Lotus peduncula- 
tus, localized changes, flavonoid bio- 
synthesis, 444 
Rhizogenesis, naphthaleneacetic acid-in- 
duced, T,-DNA-transformed Brassica 
napus, auxin sensitivity, 1277 
Rhizosphere, microorganisms, iron uptake 
from microbial siderophores, maize 
and oat, 451 
Ribonucleic acid 
accumulation in plastids, conversion of 
chloroplasts to chromoplasts, ripening 
tomato fruits, 1103 
Pch313 accumulation, fruit softening and 
wounding, phenotypically different 
peach cultivars, 482 
Ribonucleic acid, messenger 
accumulation induced by glutamine, phos- 
phoenolpyruvate carboxylase and car- 
bonic anhydrase, maize leaf tissue, 
2066 
Ca**-ATPase, induction, salt-adapted to- 
bacco cells, 1471 
cDNA cloning and, altered expression, tips 
of harvested asparagus spears, 1661 
effect of heat shock, morphogenesis, bar- 
ley, 1780 
expression pattern of y-TIP, cell enlarge- 
ment, Arabidopsis thaliana, 1633 
light-harvesting complex, quinone B-bind- 
ing protein synthesis, tomato leaves, 
1840 
nitrogen-dependent accumulation, cytoki- 
nin, phosphoenolpyruvate carboxyl- 
ase and carbonic anhydrase in maize 
leaves, 153 
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tomato heat-shock cognate protein 80, de- 
velopmental expression, 801 
Ribosomal protein 
differential gene expression, tuberization, 
stolon tips of potato, 1171 
gene expression, axillary buds, pea seed- 
ling, 1494 
Ribulose-1,5-bisphosphate carboxylase, car- 
bonic anhydrase and, nitrogen nutri- 
tion, wheat leaves, 1737 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase 
rubisco activase and, species-dependent 
variation, various plants, 1858 
synthesis and assembly, chloroplast ex- 
tracts, 272 
Rice 
coleoptiles, ethylene-induced polyamine 
accumulation, 238 
complementary DNA cloning, pathogen- 
induced peroxidase, 1611 
leaf, tissue distribution, glutamate syn- 
thase and glutamine synthetase, 1427 
production of fertile transgenic plants, sul- 
fonylurea herbicide resistance gene, 
marker, 662 
red, seed dormancy, 1196 
root exudates, changes in cytokinin activ- 
ities, mass spectrometric analysis, 
1724 
transgenic, maize ubiquitin gene pro- 
moter-bar chimeric gene, 1503 
Ricinus communis (see Castor bean) 
Ripening 
cell wall changes in nectarines, 1203 
ethylene regulatory regions, fruit-specific 
promoter, tomato, 2013 
modification, suppression of gene expres- 
sion, tomato, 549 
muskmelon fruit, role of 8-galactosidases, 
modification of cell wall components, 
1318 
-related avocado cytochrome P450 expres- 
sion, yeast, 1976 
Root 
adzuki bean, emergence of lateral root, 
electric current, 614 
Arabidopsis thaliana, water stress response, 
abscisic acid, 216 
barley, de novo synthesis of plasma mem- 
brane and tonoplast polypeptides, 
short-term K* deprivation, 1269 
barley/wheat/Lophopyrum elongatum, ion 
transport, short-term experiments, 
1914 
bean, induction, glutamine synthetase ac- 
tivity, 525 
corn 
effects of deuterium oxide, growth and 
proton extrusion, 1962 
glucose starvation, mitochrondria sub- 
populations, 1891 
gravity-induced bending response, ionic 
current changes, 1417 
growth and ethylene production, atmos- 
pheric pressure, 2106 
hypoxic acclimation, lactic acid efflux, 
40 
induction of curvature, calcium or thig- 
mostimulation, 762 
nitrate absorption and translocation, 
1251 
solubilization and inhibition, P-type 
adenosine triphosphatase, 2046 
Hyoscyamus albus, putrescine N-methyl- 
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transferase, 826 
Hyoscyamus niger, two tropinone reduc- 
tases, distinct stereospecificities, 836 
Lotus pedunculatus, Rhizobium loti infec- 
tion, flavonoid biosynthesis, 444 
mandarin, leaf abscission, 1-aminocyclo- 
propane-1l-carboxylic acid transport, 
131 
Mesembryanthemum crystallinum, nucleo- 
tide sequence, germin-like protein, 
537 
Norway spruce, superoxide dismutase iso- 
zymes, 334 
oat 
induction of UDP-glucose:salicylic acid 
glucosyltransferase, 1114 
partial purification, inducible uridine 5’- 
diphosphate-glucose:salicyclic acid 
glucosyltransferase, 457 
pea 
induction, glutamine synthetase activ- 
ity, 525 
isolation of actin, DNase | affinity chro- 
matography, 1716 
nodulation, ethylene as mediator, 1334 
pleiotropic effects of sym-17, 1326 
red pine, phosphorus distribution, Hebe- 
loma arenosa, 713 
rice, changes in cytokinin activities, mass 
spectrometric analysis, 1724 
soybean, induction, glutamine synthetase 
activity, 525 
tobacco cell walls, tolerance to manganese 
toxicity, two tobacco genotypes, 496 
tomato, developmental expression, heat- 
shock cognate protein 80, 801 
wheat, apoplastic and symplastic alumi- 
num fractions, 309 
Rubber tree, amiloride-inhibited Mg”*/2H* 
antiporter, lutoid vesicles, latex, 255 
Rubisco activase, ribulose-1,5-bisphosphate 
carboxylase/oxygenase and, species- 
dependent variation, various plants, 
1858 
Rye 
intact seedlings, endogenous rhythmicity, 
ethylene production, 1389 
leaf, light dependence, catalase synthesis 
and degradation, 1547 
photoinactivation of catalase, photoinhi- 
bition of photosystem II, temperature 
stress conditions, 1554 
role of acyl lipids, reconstitution, light- 
harvesting complex II, 931 
Rye, winter, leaf, antifreeze protein, 593 
Ryegrass, resistance to acetolactate synthase- 
inhibiting herbicides, mechanisms, 
1909 


Saccharum (see Sugarcane) 
Safflower, oleoyl-acyl-carrier protein thioes- 
terase cDNA clones, 1751 
Salicylic acid 
benzoic acid and, flowering of photoper- 
iod-insensitive strain, Lemna paucicos- 
trata, 1541 
-inducible uridine 5’-diphosphate glu- 
cose:SA 3-O-glucosyltransferase, oat 
roots, 457 
induction of cyanide-resistant respiration, 
tobacco cell-suspension cultures, 1921 
Salinity, drought and, characterization of 
novel protein, rape seed leaves, 1486 
Salt 
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-adapted cells, induction, putative Ca**- 
ATPase mRNA, 1471 
-adapted winged bean, hydroxyproline- 
rich glycoprotein, 1339 
convergent induction, osmotic stress-re- 
sponses, Mesembryanthemum crystal- 
linum, 416 
light dependence, catalase synthesis and 
degradation, rye leaves, 1547 
modulation of Na*/H* antiporter activity, 
extreme pH, Dunaliella salina, 1224 
stress, coordinate gene response, Lopho- 
pyrum elongatum, 1384 
-stressed plants, kinetics, maize leaf elon- 
gation, 1044 
Samanea saman, artifactual elevation of lipid 
levels, short-term labeling of plant tis- 
sue, radioactive precursors, 1042 
Sap, flow during dormancy, maple and but- 
ternut stems, 853 
Secale cereale (see Rye, winter) 


bean, germination, auxin biosynthesis, 509 
black cherry, amygdalin hydrolase and 
prunasin hydrolase, 282 
cress, mucilage, allelopathic substance, 
1059 
Norway spruce, germination, effect of 
5OH-1,4-naphthoquinone, 1955 
radish 
a-L-arabinofuranosidase, 388 
in vitro antifungal activity, 1055 
red rice, dormancy, 1196 
soybean 
dessication tolerance, maturation pro- 
teins and sugars, 225 
maturation protein GmPM9 gene, gen- 
omic nucleotide sequence, 2121 
tomato, prevention of germination, role of 
surrounding fruit tissues, 951 
Seedling 
barley/wheat/Lophopyrum elongatum, ion 
transport, short-term experiments, 
1914 
cereal, endogenous rhythmicity, ethylene 
production, 1389 
corn, growth in microgravity, indole-3- 
acetic acid and abscisic acid content, 
692 
de-etiolated cucumber, phytochrome-me- 
diated phototropism, 170 
germinating bean, amide-linked indole- 
acetic acid conjugates, 2002 
larch, embryogenic cultures, water relation 
parameters, 1304 
a 
axillary buds, ribosomal protein gene 
expression, 1494 
gibberellin Ao biological activity, LAB 
198 999, 651 
periwinkle, tryptophan decarboxylase ac- 
tivity in radicles, auxins, 1014 
soybean 
cellular accumulation, methyl jasmon- 
ate-responsive lipoxygenase, 433 
microsomes, oxygen radical generation, 
1263 
Selenastrum minutum, activation of oxidative 
pentose phosphate pathway, photo- 
synthetic assimilation, NO3~, 2096 
Senescence, cabbage leaf, delay of mem- 
brane lipid degradation, calcium treat- 
ment, 1656 
Sesquiterpene, content of Lycopersicon hir- 
sutum f. hirsutum, temperature and 
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photoperiod, 1403 
Shoot 

1-aminocyclopropane-1-carboxylic acid 
transport, leaf abscission, mandarin, 
13] 

pea, pleiotropic effects of sym-17, 1326 

tomato, developmental expression, heat- 
shock cognate protein 80, 801 

Sieve tube, wheat, turnover of soluble pro- 
teins, 1433 

Silver thiosulfate, kinetics of maize leaf elon- 
gation, 1044 

Sink 

carbon fluxes in mature peach leaves, 1878 
to source transition, tendrils, semileafless 
mutant of pea, 1640 

Solanum berthaultii, glandular trichomes, 
polyphenol oxidase characterization, 
677 

Solanum commersonii, expression of bacterial 
ice nucleation gene, 1730 

Solanum nigrum, stress tolerance, photosys- 
tem II in vivo, 424 

Solanum tuberosum (see Potato) 

Solutes, catabolism of nuclear-encoded 
stromal proteins, chloroplasts, pea 
leaves, 2100 

Sorbitol, cDNA encoding NADP-sorbitol-6- 
phosphate dehydrogenase, nucleotide 
sequence, apple, 1607 

Sorghum, activation of specific protein ki- 
nase, blue light, 655 

Soybean 

alcohol dehydrogenase gene family, mo- 
lecular characterization, 489 
attached nodules, reversible O; inhibition, 
nitrogenase activity, 1863 
elongating epicotyls, gene expression, ef- 
fect of brassinolide, 1377 
enzyme-catalyzed NADH oxidation, mo- 
lecular oxygen, ferric leghemoglobin 
reduction, 33 
genomic nucleotide sequence, seed matu- 
ration protein GmPM9 gene, 2121 
juvenile genotypes, inducible phytoalex- 
ins, looper resistance, 1479 
labeling of carbon pools, Bradyrhizobium 
japonicum and Rhizobium leguminosa- 
rum, viciae bacteroids, 597 
leaf 
developmental 
formation, 80 
regulation of key enzymes, sucrose bio- 
synthesis, 1230 
nodule cortical cells, *'P relaxation re- 
sponses, N2/O, diffusion, 1682 
nodules, oxygen diffusion barrier, nuclear 
magnetic microscopy, 1691 
nonnodulated roots, induction, glutamine 
synthetase activity, 525 
regulation of sucrose phosphate synthase, 
gibberellins, 1238 
seed, dessication tolerance, maturation 
proteins and sugars, 225 
seedling 
cellular accumulation, methyl jasmon- 
ate-responsive lipoxygenase, 433 
microsomes, oxygen radical generation, 
1263 
species-dependent variation, ribulose-1,5- 
bisphosphate carboxylase/oxygenase, 
rubisco activase, 1858 

Sperm, corn pollen, improvement, longevity 
and viability, 47 

Sphaceloma manihoticola, inhibition of gib- 


change, C,-aldehyde 
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berellin production, plant growth re- 
tardants, 625 
Spinacea oleracea (see Spinach) 
Spinach 
chloroplasts 
flow cytometry, 1092 
regulation, fatty acid biosynthesis, 923 
dihydroxyacetone phosphate reductases, 
352 
electron transport pathway, glucose and 
fructose respiration, 327 
enzymic reduction in leaves, glyoxylate 
and hydroxypyruvate, 552 
grana and stroma membranes, photosys- 
tem II antenna polypeptides, 1517 
leaf 
effects of air pollutant SO2, 261 
light modulation, nitrate reductase, 706 
photosystem II core phosphorylation het- 
erogeneity, differential herbicide 
binding, 1948 
plastids, light-induced development, large 
ATP synthase gene cluster, 1164 
regulation of sucrose phosphate synthase, 
gibberellins, 1238 
species-dependent variation, ribulose-1,5- 
bisphosphate carboxylase/oxygenase, 
rubisco activase, 1858 
sucrose phosphate synthase, sucrose ac- 
cumulation at low temperature, 502 
Sporangiophores, Phycomyces, measurement 
of transpiration, pressure clamp 
method, 1036 
Sporophyte, Polytrichum formosum, physio- 
logical aspects, sugar exchange, 1815 
Spruce, Norway 
needles and roots, superoxide dismutase 
isozymes, 334 
seed, germination, effect of 5OH-1,4- 
naphthoquinone, 1955 
Stachyose, maturation proteins and sugars, 
dessication tolerance, developing soy- 
bean seeds, 225 
Starch 
modification of biosynthesis, transgenes, 
potato, 1083 
synthesis, alternative pathway, 560 
synthesis in barley etioplasts, transport 
processes, metabolite levels, 184 
Stearoyl-acyl carrier protein desaturase, 
gene, primary structure of cDNA 
clone, potato, 533 
Stem 
elongation in Arabidopsis thaliana, genetic 
separation, phototropism and blue 
light inhibition, 267 
lima bean and cowpea, gibberellins, leg- 
ume-Rhizobium symbiosis, 1994 
maple and butternut, water content, sap 
flow during dormancy, 853 
Stolon tips, potato, ribosomal protein genes, 
early stages of tuberization, 1171 
Stomata, distribution and conductance, iso- 
prene emission rate, aspen/white 
oak/cottonwood, 987 
Stroma 
nuclear-encoded proteins, catabolism, pea 
leaf chloroplasts, 2100 
pea chloroplasts, cDNA cloge, major 
hsp70, 1048 
Sucrose 
amino acid biosynthesis, nitrate activation, 
cytosolic protein kinases, 7 
biosynthesis, regulation of key enzymes, 
soybean leaves, 1230 


Plant Physiol. Vol. 100, 1992 


carbon partitioning in Flaveria linearis mu- 
tant, reduced cytosolic fructose bis- 
phosphatase, 210 
-phosphate synthase activities, light mod- 
ulation of nitrate reductase, spinach 
leaves, 706 
wound-inducible potato protein inhibitor 
gene, 164 
Sucrose phosphate synthase 
regulation of gibberellins, soybean and 
spinach plants, 1238 
spinach, sucrose accumulation at low tem- 
perature, 502 
Sucrose synthase, purification and character- 
ization, Vicia faba cotyledons, 1008 
Sugar 
carbon fluxes in mature peach leaves, 1878 
exchange, gametophyte and sporophyte, 
Polytrichum formosum, 1815 
maturation proteins and, dessication tol- 
erance, developing soybean seeds, 
225 
Sugarcane, water-stressed and_ well-irri- 
gated, vulnerability of leaf xylem to 
cavitation, genotypic variability, 1020 
Sulfite, effects of air pollutant SO2, spinach 
leaves, 261 
Sulfonylurea, herbicide resistance gene as 
selectable marker, production, fertile 
transgenic rice plants, 662 
Sulfur dioxide, effects on spinach leaves, 261 
Sunflower, activation of specific protein ki- 
nase, blue light, 655 
Superoxide dismutase 
pea, differential temperature sensitivity, 
1595 
purification of two isozymes, subcellular 
localization, needles and roots of Nor- 
way spruce, 334 
Synechococcus 
cyanobacterial gene, peptidyl-prolyl cis- 
trans isomerase, 1982 
heterocystous, biphasic kinetic behavior, 
nitrate reductase, 157 
high CO,-requiring mutants, phenotypic 
complementation, inosine 5’-mono- 
phosphate, 1987 
Synechococcus PCC7942 
carboxysomes, association, carbonic an- 
hydrase activity, 784 
putative carboxysomal carbonic anhydrase 
gene, 794 
Synechocystis, heterocystous, biphasic kinetic 
behavior, nitrate reductase, 157 


T 


Temperature 
cycling, fiber metabolism, cotton ovules, 
979 
differential sensitivity, pea superoxide dis- 
mutases, 1595 
growth, alternative oxidase protein, to- 
bacco, 115 
light dependence, catalase synthesis and 
degradation, rye leaves, 1547 
low, sucrose accumulation, spinach, 502 
photoinactivation of catalase, photoinhi- 
bition of photosystem II, various 
plants, 1554 
trichome density and sesquiterpene con- 
tent, Lycopersicon hirsutum f. hirsu- 
tum, 1403 
Tendrils, semileafless mutant of pea, sink to 
source transition, 1640 
Tetcyclacis, inhibition of gibberellin produc- 
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tion, Gibberella fujikuroi and Sphace- 
loma manihoticola, 625 
Tetrapyrrole, chiral diphenyl ether peroxi- 
dizing herbicide, mode of action stud- 
ies, 1211 
Thigmostimulation, calcium or, induction of 
curvature, maize roots, 762 
Thioesterase, oleoyl-acyl-carrier 
cDNA clones, safflower, 1751 
Threonine, overproduction in transgenic to- 
bacco plants, mutant desensitized as- 
partate kinase, Escherichia coli, 1157 
Threonine phosphatase, protein serine and, 
lack of types 1 and 2A, chloroplasts, 
620 
Thylakoid membranes 
flow cytometry, spinach chloroplasts, 1092 
grana and stroma membranes of spinach, 
photosystem II antenna polypeptides, 
1517 
reduced stacking, chlorophyll fluorescence 
yields, aba mutant Arabidopsis thal- 
iana, 1796 
y-TIP, expression pattern in Arabidopsis thal- 
iana, correlation, cell enlargement, 
1633 
Tobacco 
alterations in membrane function, ethyl- 
ene biosynthesis-inducing endoxylan- 
ase, 749 
alternative oxidase protein, lower growth 
capacity, 115 
alternative pathway respiration, coordi- 
nate regulation, cytochrome, 1846 
cell-suspension cultures, induction of cy- 
anide-resistant respiration, salicylic 
acid, 1921 
cell wall structure, growth on 2,6-dichlo- 
robenzonitrile, 120 
chloroplastic carbonic anhydrase, nucleo- 
tide sequence, complementary DNA, 
1077 
elicitor-treated cells, inhibition of phyto- 
alexin biosynthesis, calcium/calmod- 
ulin antagonists, 1369 
expression of bacterial ice nucleation gene, 
1730 
hormonal and environmental regulation, 
lea-class gene Dc3, carrot, 576 
induction of cold-stability, microtubules, 
740 
inhibition of growth, lovastatin, reversal 
by cytokinin, 2090 
involvement of oxidative burst, phyto- 
alexin accumulation, hypersensitive 
reaction, 1189 
leaf 
cytosolic glutamine synthetase, 1591 
ethylene biosynthesis-inducing xylan- 
ase movement, 2059 
stimulation of ethylene synthesis, phy- 
totoxin coronatine, 219 
nucleotide sequence, 1-aminocyclopro- 
pane-1-carboxylate synthase, 1615 
pollen, flavonols, stimulation of develop- 


protein, 


ment, 902 

posttranscriptional regulation, osmotin 
gene expression, 409 

salt-adapted, induction, Ca**-ATPase 


mRNA, 1471 
thermal repression of translation, role of 
leader sequence, protoplasts, 1827 
transcriptional activities, conversion of 
proplastids to amyloplasts, 1062 
transgenic 
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normal growth, absence of cytosolic 
pyruvate kinase, 820 
threonine overproduction, Escherichia 
coli aspartate kinase, 1157 
two genotypes, surface chemical proper- 
ties, tolerance to manganese toxicity, 
496 
Tomato 
activation of specific protein kinase, blue 
light, 655 
cDNA encoding catalase, molecular clon- 
ing, nucleotide sequence, 1605 
cell wall structure, growth on 2,6-dichlo- 
robenzonitrile, 120 
cotyledons, greening of, photocontrol of 
plastid polypeptide accumulation, 
1934 


fruit, membrane-associated lipoxygenase, 


fruit-specific promoter, ripening, ethylene 
regulatory regions, 2013 

fruit tissue, auxin metabolism, 1396 

heat-shock cognate protein 80, develop- 
mental expression, 801 

immature and mature, metabolism of in- 
dole-3-acetic acid, pericarp discs, 
1457 

leaf, light-harvesting complex, quinone B- 
binding protein synthesis, 1840 

leucine zipper motif, deduced amino acid 
sequence, cDNA, 1609 

Lycopersicon hirsutum f. hirsutum, temper- 
ature and photoperiod, trichome den- 
sity, 1403 

modification of fruit ripening, suppres- 
sion, gene expression, 549 

polyphenol oxidase expression, glandular 
trichomes, 1885 

ripening fruit, stable RNA accumulation in 
plastids, conversion to chloroplasts to 
chromoplasts, 1103 

seed, prevention of germination, role of 
surrounding fruit tissues, 951 

stress tolerance, photosystem II in vivo, 
424 

wounded fruit tissue, turnover, 1-amino- 
cyclopropane-1-carboxylic acid syn- 
thase protein, 1126 

Tonoplast 

-bound protein kinase, phosphorylation of 
tonoplast intrinsic protein, bean, 1787 

polypeptides, de novo synthesis, barley 


root, 1269 
Transgenes 
potato, modification, starch biosynthesis, 
1083 
spread of engineered genes, wild relatives, 
13 
Transpiration, pressure clamp method, 


growing single plant cells, 1036 
Triazine, -resistant Brassica napus, pleio- 
tropy, 2052 
Triazoles, inhibition of gibberellin produc- 
tion, Gibberella fujikuroi and Sphace- 
loma manihoticola, 625 
Tricarboxylate, transporter, pea mitochon- 
dria, 2030 
Trichomes 
density and sesquiterpene content, tem- 
perature and photoperiod, Lycopersi- 
con hirsutum f. hirsutum, 1403 
glandular 
polyphenol oxidase, Solanum and Lyco- 
persicon species, 1885 
polyphenol oxidase characterization, So- 


xlv 


lanum berthaultii, 677 

Trifolium repens (see Clover, white) 

Triose phosphate, starch synthesis in barley 
etioplasts, transport processes, metab- 
olite levels, 184 

Triticale, ear parts, carbon isotope ratios, 
1033 

Triticosecale (see Triticale) 

Triticum aestivum (see Wheat) 

Triton X-100, modulation of access of exog- 
enous NAD(P)H, alternative path- 
way, potato tuber callus mitochon- 
dria, 1259 

Tropinone reductases, distinct stereospecific- 
ities, roots of Hyoscyamus niger, 836 

Tryptophan, blue fluorescent Arabidopsis 
thaliana mutants, defect, phosphori- 
bosylanthranilate transferase, 582 

Tryptophan decarboxylase, activity in radi- 
cles, auxins, periwinkle seedling, 1014 

Tuberization, early stages, ribosomal protein 
genes, stolon tips of potato, 1171 

Turgor, clamp, enlargement in Chara, 2071 

U 
Ubiquitin 
conjugation to protein, chilling of Clero- 
dendrum speciosum, 1392 
gene promoter-bar chimeric gene, maize, 
transgenic rice plants, 1503 

UDP-glucose:(1,3)-8-glucan synthase, ultra- 
violet-induced chemical modification, 
inhibition by chlorpromazine, 1927 

UDP-Glucose:salicylic acid glucosyltransfer- 
ase, induction in oat roots, 1114 

Ultraviolet, -induced chemical modification, 
UDP-glucose:(1,3)-8-glucan syn- 
thase, inhibition by chlorpromazine, 
1927 

Urea, inactivation of phosphoenolpyruvate 
carboxylase, maize, 1366 

Uridine 5’-diphosphate-glucose:salicylic 
acid glucosyltransferase, inducible, 
partial purification, oat roots, 457 


Vv 


Vacuole 
calcium-binding proteins, celery, 853 
distribution of ammonium ion, nuclear 
magnetic resonance spectroscopy, 
corn, 1571 
expression pattern of y-TIP, cell enlarge- 
ment, Arabidopsis thaliana, 1633 
lateral and rotational mobilities of lipids, 
cellular membranes, Eucalyptus gunnii 
cultivars, 246 
malate and K* channels, physiological 
conditions, beet, 1137 
nitrogenous assimilate partitioning, carrot 
cell suspension cultures, 1808 
Vanadate, inhibition of blue light-stimulated 
swelling, Vicia guard cell protoplasts, 
1567 
Verapamil, regulation of calcium influx, 
Chara, 637 
Vesicles, plasma membrane, source and sink 
leaves, beet, 1150 
Vicia faba 
cellular distribution, calmodulin, calmod- 
ulin-binding proteins, 970 
cotyledons, characterization, sucrose syn- 
thase, 1008 
guard cell protoplasts, blue light-stimu- 
lated swelling, inhibition by vanadate, 
1567 
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Vignata radiata (see Mung bean) 

Vigna unguiculata (see Cowpea) 

Vindoline, biosynthesis in periwinkle, light 
regulation, phytochrome, 1029 


Water 

apoplastic expression, yeast-derived inver- 
tase, potato, 301 

cell wall changes, elongating Begonia ar- 
genteo-guttata leaves, 1852 

content and effect on sap flow, dormant 
maple and butternut stems, 853 

-deficit stress, photosynthesis, water use 
efficiency in wheat, 733 

pressure in xylem, hydraulic conductivity 
recovery, Acer saccharum, 669 

regulation during chilling, abscisic acid, 
bean, 1243 

relation parameters, embryogenic cultures, 
larch seedlings, 1304 

role of surrounding fruit tissues, preven- 
tion of germination, tomato seed, 951 

use of positive pressures, establishment, 
vulnerability curves, 205 

Water stress 

1-aminocyclopropane-1-carboxylic acid 
transport, leaf abscission, mandarin, 
131 

freeze-thaw cycles and, xylem embolism, 
conifer species, 605 

response in root hairs, abscisic acid, Ara- 
bidopsis thaliana, 216 

spatial distribution of photosynthesis, 
growth chamber-grown cotton, 26 

stress tolerance of photosystem II in vivo, 
tomato and potato, Solanum nigrum, 
424 

well-irrigated sugarcane and, genotypic 
variability, vulnerability of leaf xylem 
to cavitation, 1020 
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wheat, regulation of grain set, spikelet abs- 
cisic acid levels, 1599 


Wheat 


activation of specific protein kinase, blue 
light, 655 
aluminum-intoxicated, apoplastic and 
symplastic aluminum fractions in root 
tips, 309 
anther cultures, embryoid-abundant 
genes, pollen embryogenesis, 1744 
cold-regulated gene, relation to Arabidopsis 
cor47, 915 
cytochrome P-450 monooxygenase, aryl 
hydroxylation, diclofop, 874 
fructosyl transferase activity, 199 
intact seedlings, endogenous rhythmicity, 
ethylene production, 1389 
ion transport by seedling and excised 
roots, short-term experiments, tech- 
nique and validity, 1814 
leaf 
cold hardening, short-term photoinhi- 
bition, 1283 
light-induced depressions, photosyn- 
thesis, 1217 
nitrogen nutrition, ribulose-1,5-bisphos- 
phate carboxylase and carbonic an- 
hydrase, 1737 
microsomes, cytochrome P-450-depend- 
ent hydroxylation, lauric acid, 868 
nitrate activation, cytosolic protein ki- 
nases, amino acid biosynthesis, 7 
phenotypic analysis, altered phyto- 
chrome-mediated growth responses, 
1901 
plasma membrane, polyphosphoinositide 
phospholipase C, 1296 
protein serine/threonine phosphatase ac- 
tivities, lack of types 1 and 2A, chlo- 
roplasts, 620 
sieve tube, turnover of soluble proteins, 
1433 
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species-dependent variation, ribulose-1,5- 
bisphosphate carboxylase/oxygenase, 
rubisco activase, 1858 
tolerance to imidazolinone herbicides, 882 
water-stressed, regulation of grain set, 
spikelet abscisic acid levels, 1599 
water use efficiency, water-deficit stress, 
photosynthesis, 733 
Winged bean, salt-adapted, hydroxyproline- 
rich glycoprotein, 1339 
Winter, leaves of wheat crop, light-induced 
depressions, photosynthesis, 1217 


x 


Xylanase, ethylene biosynthesis-inducing, 
tobacco leaves, 2059 
Xylem 
embolism, freeze-thaw cycles and water 
stress, conifer species, 605 
water pressure, hydraulic conductivity re- 
covery, Acer saccharum, 669 
Xyloglucan, integration into pea internode 
cell walls, cellulose synthesis inhibi- 
tion, 993 


Y 


Yam, Chinese, endogenous gibberellins, dor- 
mant bulbils, 1823 
Yeast 
-derived invertase in potato, apoplastic 
expression, 301 
A-9 fatty acid desaturase, expression in 
tobacco, 894 
iron reduction, trans-membrane electron 
transfer, 769 
ripening-related avocado 
P450 expression, 1976 


Z 


cytochrome 


Zea mays (see Corn) 
Zucchini, activation of specific protein ki- 
nase, blue light, 655 
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